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(54) IMAGE SENSOR 

(57) Abstract: 

PURPOSE: An image sensor is provided to be 
capable of improving totally the uniformity of photo 
sensitivity in the image sensor by changing diameter 
of a lens. 

CONSTITUTION: The image sensor comprises a 
plurality of light receiving regions(43) and a plurality 
of microlenses(41) corresponding to the light 
receiving regions(43). Widths(43a,43b,43c,43d) of 
the light receiving regions(43) are equal in center 
portions and edge portions of a chip. Also, the 

spaced distance between the light receiving regions(43) is identical, that is, 44a= l, 44b== ,, 44c." Diameters 
(41a,41b,41c,41d) of the microlenses(41) are proportionally increased from the center portions to the 
edge portions of the chip, that is, 41a<41b<41c<41d. 

COPYRIGHT KIPO 2003 



43»»43b-43c-43d. 
44*=44b-44c, 

4U<411X*lC<41<t 



Legal Status 

Date of final disposal of an application (20031125) 
Patent registration number ( ) 
Date of registration (00000000) 
Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse (2003101005026) 
Date of requesting trial against decision to refuse (20031224) 
Date of extinction of right ( ) 



(51) „ Int. CI. 7 
H01L 27/146 



(19) ifl#^^*|$(KR) 
(12) ^7fl^^iL(A) 



(11) *7l|Si3L ^-2003-0010148 
(43) ^Vd*} 2003^02^05^ 



(21) %Q#3L 

(22) Si al- 



io -2001 -0044945 
2001^07-^25^ 



(71) 

(72) Ik^*} 
(74) ^91 



^71 o|^a) o>nle) a>136- 1 

^7lIE.ol^Alcfl-i^A>^-^44i . l^cflo>3|-Hl07-i-805^ 
3 -§--?] 



(54) 4fl*1 



5.^ 



si ^ ^l^l 31-§-*H A o v ^H tMS3<H 3^r*Hr 4t7H21 a>oia S at*H «^ <H3M 

T^jl, Z^Sj n>olaS. ^!S-t°l ^"71 o^o] cgQ^S) ^JlS. °fl*l ^£.2.3. 



£ 3 



5= 2a^ £ 2bfe ^ £3 33* v+E*\» ^ £ 

E 3£ £ 4# °H*1 o>o]aS. 33 £$* i+Ej-«fl sgigSl 

£ 4fe «■ ^ °fi °1 nl *1 #3 tMJ £ 

£ 5fe £ H^i 4€ «H*1 41^21 ^ «aA>4ofl 4= ^oif. ujHt!- ^eflE 
32a.32b.32c.32d. v}°)3.3. ^2. 

41. $2 41a.41b.41c.41d. °HHE ^ *13 

42. £2. 43a.43b.43c.43d. <t% ^ M«l 
44a.44b.44c. o}^ 7} a} 

45a.45b.45c. *MH£ €^L>^ o]^ 7^ 

£ ^£ ^l^l^l ^ofl 3} i£, ^2] -oV o^o- 7l§^S. 4|*1 *£E.iiL «S 33* ^7}^ 3 

#E *MM ff«**lE^« £tb 3! ©14. 

o)v]x] $*\^ *H2#ofl flo]/^ olnl*] WE ( photo sensitivity) * *7H*l7l fl^r E^*©1 ^SjJL 

4|**<H, CMOS ©H*l 4^ 9}* #*l«Hr ^4 371341 £3. ^el^H HHeWRr CMOS 

sa]i|SJMfro.a stUrHl, WE* S°l7i fl«j>Hfe 3*1 ©W*l £*HM ^ £3°1 

«l#(Fill Factor)-!: 37fl Sj-Bjfe it^o] ^1^^ jl flt).. 
°14 2* € ^3 ^1 C,]Slofl 7l^oflAi 7 r 3" S^aL Slfe 3M, *]2l ©^r^Hl 4= <g ^ 4 <g^7>2l ^ 

ojfe oln|4 AflS.o. 7|7)1 . ^ ^ oj^ #^(^A»ol 71711-21 ^-fr 3"f*Rr 

•F? **M4. 

©l*r. «■¥■€ E^* ^i§H ^efl 71^21 o]u]x) 4A]S] *}°}E1£. ®* =?3L ^ ^ <Q*W*\] ^ <^^f-?i2l 

E l^r #211 7l#2l o]v)x] ^SJ 7||^?1 TM§£©laL, E 2a2f E 2bfe ^^el #^>4 #^21 ^2l 7J 
E» ^El-SH ^Eol4. 



f^efl ?l£<HHfe CCD Hlfe CMOS °H4 4144 4®!4fe ®^7\ 4<H44 4444 ^#^4 

^4<Hl ^4*^:* &4. 

^, ^-H =D^Hl ^slfe "Has. 31^4 ^Efl ^ a7i7>a^ ^44 ^4714 7|]^£U #4. 

51 H44 34, ^4 <^^(ii)<Hl 4-§-44 4^)31 ^(12)7f ^S)£S.^ (13) ol 7^4fe4. 44 

2] ^(12)^ 43(4)°1 ^^JL nfe|3S ^(12)*^ ^aJ £4 ( 7 » ^a] ^-<U44. 

^, ^21 =f4 44 <84*l ^444 444 H7lfe ^444 *i444. 

SEth ^4^(11)21 371(4) ne)5i^ ^^(11)4^1 °l£4fe 43(11)1- 4°l2l 44 4^ (4) 44 
^°J- <34,o)]4 o§°^ ^-g-ojol Aj?)]^nf. 

447>4S 4°lHJL ®S.(12)^ 43 <34 ^444 ^^cf. 

44 £4 ^^|£lfe f^Sfl 7]£2\ 444 ^ <H*H 421- ^4 ^44°1 44f. ^5:4 ^ f^S] ^ o. 

°J44°1 ^^7]- 44 ^£ 7 > 14*14. 
£ 2afe 443 #4.4 ^ 44^ ^ 0.5. 34 ^^lofl 44 314 oj^oi ^o]t 4fe 3-1- *r &4. 
£tb, £ 2bfe 4-^4 43 t A o v * 44^ %<ls. ^4 44 ^f-S-44 ^44°) 4^ 3* 4 *r &4. 

444(15)3.-^3 ^Aj-sife 3^ aa(u)» f-4444 3444 444 414 ^(13)4 <f4 ^34 44 Jf 
^-oii4 ^a>4oi 4H.711 sa>44. 

^, £ 2a2l °)14 Jf£4 0 dA>4(e i)o) zziL4 ^4 4S4143 <344(9 2) £4 § 4* 4 *r 5U4. att, ^ 2b2} 
6)14 jf.g.4 ^44 (e 3)0] -o o v « 44 <g 4-4(9 4)i L4 34. 

44 ^ <^a>44 £. 2b2l 44 t^H c-l^ 44 ^4 ^ 444 444(9 2)iL4 °J44(9 4) 
7} eljl, <yAf4(e i)iL4 °d44(9 3)7> 34. 

^714, °J44(9 3)<>1 444fe ^£4 aofl <y34 4^21 4^°114^ 44^121 <H^-I- ^ss. °Ja>4oi ^ 
7i 4-i- ^44tA 44. 

°14 ^44°! ^21 <3eH 44 ^444fe 4^ 444 ^ ^^°)14 ^-Hl cfl^ 7j- £ 441- 4^ 4^ 44 4 
°1^4. 

^O) Ol a 314 71^4 4.7fl 

nel4 014 §^ ^efl 444 ^40)1 &44^ ^4 

f^efl 7i#si 01 4 4 ^14011 sa«H4fe- 34 <s*H 44 ^4 <yA>4oi 447> sa-8-ofls. 4°1hs-«s4 
4 4°1 41 44 4°l7> 34 ^^^4. 

<>14 4°H 41> #^ o a ^£ ^ a i4?l #^4 ^-f^lfe 4^4 fe^-Sfe «?14 1 ^ Si* ^h o 14 d v>, 

45-4 %^-4 lit!: 44 -&4, £H as f-sl #4j-/^#4 44^ «H14fe *^£4 *>°H ^I* 
#aj ^>oi4 4 €4fe ^a.4 ^ sfl^<=>l #71-^^ ^^7> 

°14 4^ ^Hfl 71^21 0)44 AjiAis; sfl^47l 4tt ^21 #o o v ^044 7l^o.s. 44 Jf£0. 

5. 4^ ^ 4^# ^444 4444 4£ ^4 ^444^ ^ °144 4141- 4^4^cfl ^ ^-44 



°14 3-34 'iHWl fl« £ VMM 4€ °H3 ^A^ 3)A}*||<>) «h ^ a] ^ #7l3<y ajis ^^ffe 
4^71)3] ^ <^^*;^7l 443] ^3" <8^1-o|) tfi-g-*H tf^°fl ^3<H ^4 3^Hr 4^7flSl nH 3S . ^^ft 

* JLtfsH «m «H2M H^M tMJSU. 3-3-3 "Mas. ^1^1- 0 1 ^efloi <g^^ 7 )$°.3. ofl*i 

*£ilS £^ 333 EL7]7} 34 WIS tt4. 

#41*1 ^^*>^ 444 £4. 
^£°14. 

ne) jl £ 5fe £ 4€ °143 ^3 ■a-WO 4€- *H# nEfl^oit}. 

°1*HH ^*Hr £ ojul^l oHhs. ^12:2] ^.g. CCD ojnl^) CMOS °H3 -9143 o) 

£ 1^4 ^3 e3 €^H£ 33 3 <g^oii 4€- #si *Mt> tfWfc 34 ^4*}?} 3Us, 33 #°o v 

<^4 7l^S. ofl*l £^ v}°]3.3. ^3 334 37|) *}^(ti>cflS. *H) *3 <yA>^ ^o]!" %± 

j**h 3*11 ^^3 7Ht 3°i4. 

4°la3 31^3 aj^^ 3*} 37)] *Hr 34* 4|3.*H 444 ^cf. 



sgiS ^oflAi ji^ t 3^ 6\$6\ ^(31)3 7]3r°_3, sH, 7}^}X\ *f| i «l;3(a)4 xfl l uMHS ^1 

a 33 <83 (32a)°fl $WHr "MaS 3!^1"3 334 <333 " A" S s>JI, 4 1 n>o] 3S . ^ 33 <$ 
^ (32a) ^1 51^1" 7}^]^ 4 2 ^ (a+b)^: ^fe ^ 2 f><>lHS iffli ^ (32b)«Hl ^^l^fe- n> 

€1^ ^1^# " A" Jit} €■ " B" 3. t\3L, 4 2 nHaS. ^ 2)^ (32b)5l ^TfliS. 7l^>H 

^1 3 &3 (a+b+c)# ^ v fe ^ 3 o>o]as. ^ls a]^ ^ (32c) <H1 ^^l*>fe ^ ^^-8- " B" Ji4 € " 

C" S. §>jI, ^ 3 33 ^-S- (32c)2l 2)^# ^TflS 7l^ollA^ ^1 3 aV^ (a+b+c+d)^- ^ v fe ^1 4 

"Vol as fc^T 1 * (32(1)^1 ^^l*>fe 4°l31 fe^lll-" C" S4 €• " D" S ^711^4. 



<^7l^, a.b.c.d-c- H7l £fe a < b< c< d £fe a> b> c> dS %4\*t ^ 

£tb, 44^1 f>ol3S. «2 33 71^ f'-g o.S «^ £.S S*jI 43 Hife 43^1 ^EflS ^ 

5!£ 7Hf *l-4. 

=Li\jL ^741 o>^l^ i^*H "MHS ^^l^^^^i (32a)(32b)(32c)(32d)°l °>\i 4 ri 

"Has 33 ^^^3- *H£ "Mas 334 *^*l-7fl Qjl sl#o.s ^ 

27} ol-vi 5-^- ^^1- 4-§-*>fe 3 J M1 3-§-€ ^ 5a4. 

°m ^ ^4 «■ °1 D 13 €4^1 ^ 444 ^4. 



£ 40IH4 go}, 44-4 + % <g^(43)!r°fl cfl-g-tH 4°]33. ^(41)#°1 tM§SU, °J4(43)*4 4 
«1 (43a) (43b) (43c) (43d) ^4 JjHg-.ofM ^^ofl ^^o] -§.<|Jf>7fl $^Sj JL(43a=43b=43c=43d), ^ 
^^(43)-t?>S) o]3 43 4 A 1 f-<y4 c K(44a=44b=44c) 

4?H. -§-°J £f°HHo} *£4°J ^5L *}o]7\ o]q]ef^ ^ ^^l-s) $4 44 ^ 014 Tjei* 4 

•Ml 44 f^V cgo^ 0)1*1 ^ ^£ &4. 

"Ir f'^-H 4^-°-3. zHr-^ <4 M«l S °13 T^f" ^7> !£fe #±4?lfe 3^ 3^4. 

aelJL 4°lH3. ^(41)#£ ^2} f^v ofl*l of 4 0.3. iH^ D WH3. 43 (41a) (41b) (41c) (41d) 

°1 ^7H!-4.(41a< 4i b < 1 C < 41d) 

£^r, 4°lH£. 3!^ 4 3(4 la) (4 lb) (41c) (4 Id) °) S^fe ^ €rfl 34 f^v JjL.g.o.s z^s n>o]HS ^4 
3.<H1 4433. -ai^S] 44 4 3 (45a) (45b) (45c) 42l4.(45a> 45b> 45c) 

ZL?)5L 444 4ol 33. «a (41) #3 ^ ^ol (42 )^ £E <844H ^<H444, ^7l| nV^lofl 44 ig-4^ ^ 5*4 

4-0)33. 31^(41)1-4 *f- Sifl- 34 fe *S1 $5.7} *|-g- *4 ifloflXl *H34. *K D > 

o)3.3. ^(41)14 33 £SRr *4 £33 ^£2] 4-g- £*> ^^o]ifl«H]Ai 4=5.4*14. 

ol ^ go] 4433. 2] 3 4 371 7> ^fc^S. SWfc- ?M 34 ^o o V 03 o^ 7 ] § 

£€• $EH) o.S *)4fe Ajs.4 ol- -a^ofl^ 4433 ^4 f^oj 441^, Q# 2) 

34 *134 f^V4fe ^EflS. ^*Hr 745= 7^44. 

2, ol^ $ -^£4 0114 JMfrOH ^4 f^oj. 344 4 §.9.3 4433 31^4 4444 , 2 <H1*1 

Jf-g-il3 ^ 434 ^ *V cH^4 ^*Rr ^}ol4. 

°12]- £ ^o)l 4f olnl*l ^Ai^ #7^5: S-Ajo. 4^.^ ^-4 

S5°H^2V^ol,^2l <QAWo\ 0° 7>£lfe ^^(51)^-^21 ^oj^ol S\3L%*\ W^o) 3) cfl 37lS-^-g-£)fe 
^2)0)1 3*l*Hr ^(52)# ^21 ofl*l ojo^ 0.5. Ji ^ i ^. 7j-£ ^7|(V)^I ^-f^fe ^£ Afl 7 1 ^ «^(53)7> 

^ %4r 2> ^ o^Cf. 

<^lfe ^21 ^o o V ojo^ g o)]*l oJ^oflAiol ^-^£7> 7121 ^oj^j. o. 514^ % ±3. =5.$ ^ %^X\ 

oll£ 5L§ ^o)lAi ^A>4o| 51^- ^^1 oliflSl 3711- ^71 nfl^-o)! ^^.0} 01 = 01*14. 

R.G.BS- 5Al^ ^2fl 7l#4 ol4*l ^0)1^ ol 7j-£ 4*4 o. ojA^ol o° 01 oj^ §1^. ^.xgol *}*! 

olHlA-1^ 20° # 7l§o.S -a^f-)o)lA-l 4 7 a V £ ^*>(54)7> 34. 

°14 7 J-£ «*>7> €• 3^-°ilfe ^-£21 #^ahi ^4 ^o o v <g»m. ^sj^ « «.o|i oj^oi *i-g- 

^211- 9}ol\+ 2711- ^7) nfl^-oll 4*H12] ^1 «-a o V § 1-*1 ^.^.4. 

^ ^4 jl4 

0 121- ^ -g- ^*$°\] 4^" °14Al 40I3S. ^lifil AiTlll ^4 -oj- oJo^ollA-1 oll*l °J°^ O.S. £4** ^ 

^sl£^ %<$W 4 ^24011 4= oja>44 *h# ^i^H ^^1 ^^o)]Ai4 7j- £ *M» #°)^ &47> 5i4. 
014 tj-o. ^£4 ^ojtt ^-aj o. ^01 oj^zh §i-g- ^41 cfl^4 ^^oii^i 3H4ir ^£4 ^4 

Cfl4>4 ^ gflS.^. 7>^47fl W. 



(57) 3? si 

^T 1 * 1. 

#71 zfzj-a] ^ cfl^-sH iNH 7-9 *W 91* 4^71)21 3i^«-§- ifl*M ^€ <Hefl 

oi cg^ol ^£)jl, 

o>olaS. ^Sl-o) #71 o)5))ol ^^21 f^o o V^ 7l^o.S. ofl^l ^£<L5L 433 37)7} *l^3^ 3 

^T 1 * 2. 

a* 1 *<H1 5a<H-H. D M33. 31^3 ££Hr 3<i <^eflol <g^2l 7l^o.S f^Sjfe u J:3(a),(a+b).(a+ 

b+c) n EL7}3. 4^*1 ^ 4^7113 nM3£ €^ 33 ^£ SflS fcJ^*. n£ *V ^-g- Hife ZL 0} 

O^M ^o q V «-«.oflA-l oU^l ^£4*1 S] 3713 ^<atb 371 o] ^ O.JL Sffe 

2 %H1 5a«H-H. B H3S ^^I^^^^ t^rfe #33 371 3.7} 3. ^7\%\W (a=b=c), ^3 3 

715. ^7l-tl-7li4(a> b> c), ^tfl€ 371 S. f7^( a < b< c)?}£ °-3. «>fe °M4 

St 1 * 4. 

*fl 1 ««| Sl^H. ^lS-&3 ^^'I'Wl^^ 71 Jf£i>3. iM** 3*> f^S} 

71 14 3# ^±S. *}S= °M*1 

2 *efl stl*H-H. n H33. 312. 43 "S^MHH I'M as 3!a 43°1 f^^i} 3^.2.3. 3 
6. 

°M*i ^4. 

^T 1 *^ 8. 

l tf*H 5fl°H. *m <H3M ^o<HH 41*1 is. zHHf «M33. ^la 4^o| f^7V*m 7SJ<H1 £)«fl n M 

^alriM T^slfe 7># 331 ofl^l °m±3. £^ 3.7]7\ 4°Mfe ^S^sL 5>fe o^l^ 

^1. 



(D 



1 

(01) 



(ot) 



12 



-j>(7t) 



W (a.) W 



(*) 



(J. 




X 




J. 


— u 




1 




1 




■ 1 '■ 



00 

aa »g 



(4) 



00 



(4) 



2a 




3-13 9a<6i 



£<S 2b 
X//////////A-K 




64<es 

r- 13 te<64 
9i<9s 



£fc 3 




£^ 4 





45a 




45b 

S3 


45c f 

INT 






' 1 ' 




" \ " 



J>42 



I 1 I 1 



43a 44a 43b 44b 43c 44c 
gfl ¥g gg ojg gg 



T 

43d 



43a=43b=43c=43d, 
44a=44b=44c, 
41a<41b<41c<41d, 
45a>45b>45c 



